Objectives: World Health Organization (WHO) has defined near miss case as 'a woman presenting any life-threatening condition and surviving a complication that occurred during pregnancy, childbirth or within 42 days of termination of pregnancy'. This study aims to calculate near miss rate (NMR), maternal mortality rate (MMR), severe maternal outcome ratio, and near miss maternal death of our hospital. Indications of near miss events (NME) and their mortality index and the incidence of each organ dysfunction and its mortality index have been studied.
INTRODUCTION
Maternal mortality is frequently described as 'just the tip of the iceberg', implying that there is a vast base to the icebergmaternal morbidity (Near Miss) -which remains largely undescribed. Stones et al 3 were the first to use the term 'Nearmiss morbidity' to define a narrow category of morbidity related to 'Potentially life-threatening episodes'. Fitzpatrick et al used Samm (Severe acute maternal morbidity).
This study has been conducted to identify the characteristics of NME and assess the treatment received by them. This will help us to design future intervention in maternal health sector for reducing near miss rate and improve quality of care at
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hospital level which together will lead to reduction of mortality index and subsequently MMR.
DEFINITIONS
Near miss events (NME), were identified according to criteria given by Mantel et al 1998 2 and NME is define as a lifethreatening event during pregnancy, labor or 42 days postpartum, irrespective of outcome (maternal death or survival).
Maternal near-miss (NM) is defined as 'a woman who nearly died but survived a complication that occurred during pregnancy, childbirth or within 42 days of termination of pregnancy'.
Maternal death (MD) is defined according to the tenth revision of International Classification of Diseases (ICD-10) by the WHO. 1 Maternal mortality rate (MMR) is defined as the number of maternal deaths per 100,000 live births.
Maternal near miss rate (NMR) was calculated as number of maternal near miss per 1,000 live births. It indicates prevalence of near miss.
Severe maternal outcome ratio (SMOR) refers to the number of women with life-threatening complications per 1,000 live births (LB). SMOR = (NM + MD)/LB. It reflects the total morbidity.
Mortality index is defined as the number of maternal deaths resulting from a particular obstetric condition divided by the sum of the near-miss morbidities and maternal deaths occurring from such obstetric condition, expressed as a percentage (MD/MD + NM). Mortality index is calculated to appreciate the standard of care provided for each complication.
Three different criteria have been used to identify near miss cases-disease specific, organ dysfunction and management based criteria. 
MATERIALS AND METHODS
A retrospective study of women's medical records (3,242 cases) was done to complete proforma and summarize obstetric and perinatal events from April 2011 to October 2011 at Civil Hospital, Ahmedabad. Near miss events were identified according to criteria given by Mantel et al 1998. Cases of medical disorders like hepatitis E, malaria and anemia which lead to organ dysfunction were included.
Data collected included demographic characteristics, obstetric complication in current pregnancy, time of occurrence of event, place where primary treatment taken, transport used, organ dysfunction involved, method of delivery, outcomes (maternal and perinatal), treatment including special interventions done up to hospital discharge.
RESULTS
Out of total 3,242 live births, 97 NME occurred among which 27 expired (Table 1) . Thus, NMR and maternal mortality rate of the study is 21.5 per 1,000 and 832.8 per 100,000 live births (LB) respectively. Severe maternal outcome ratio is 29.9 (97/3242) and maternal mortality to near miss ratio is 1:2.58. Mortality index of our institute is 27.8% (27/97).
In this study, 78 out of 97 (80.4%) patients developed NME before hospitalization. Twenty out of 78 patients died giving the mortality index of 25.6% for the NME developed before hospitalization compared to the mortality index of 36.8% for the NME developed during hospitalization (Table 2) .
Severe-PIH was the most common cause of NME (36%) but carried a low mortality index of 5.8%. Whereas, complicated cases of malaria (4.3%) and hepatitis E (18.5%) had high mortality index of 75.0 and 38.8% respectively. Due to epidemic of hepatitis E in Gujarat during the study period and fulminant course of hepatitis E, hepatitis E along with malaria and anemia led to 18.5% of NME. Mortality index of S. hemorrhage and sepsis were 29.6 and 28.7% respectively. No mortality occurred due to rupture uterus (Table 3) .
The liver vascular and renal dysfunction accounted for 30.9, 27.8 and 15.4% of organ dysfunctions respectively. Patients with cardiac dysfunction (4.1%) and respiratory dysfunction (5.1%) were few. Table 4 shows that mortality index of overt DIC is 100%. The mortality index of immunological, Renal, cerebral and respiratory dysfunction is 50.0, 46.6, 42.8 and 40% respectively. Low mortality index is found in cardiac (25%), Liver (26.6%) and vascular dysfunction (29.6%).
DISCUSSION
The NMR of our institute (21.5) is lower than those of JP Souza et al (38), 5 Almerie et al (32.9) 6 and Abdel Azeim et al (22.1). 7 However, their MMR (70.1, 54.8 and 432) and mortality index (1.8, 1.67 and 19.5%) are much lower than our study MMR (832.8) and mortality index (27.8%). For every 2.5 women who survived NME, 1 expired. Thus, the MM to NM ratio of 1:2.5 of our study is much higher than that of JP Souza et al 5 (1:54), Almerie et al 6 (1:64) and Abdel Azeim et al 7 (1:5.09). This comparison shows that peripheral health system should be strengthened to decrease the NMR and health services at our institute should be improved to decrease mortality index so that MMR can be reduced.
According to Almerie et al, 6 92.5% NME occurred before hospitalization which is similar to our study (80.4%). Same was the case with the mortality index: MI of those who developed NME before hospitalization (1.06%) was lower than Note: Many patients have more than one organ dysfunction thus leading to NME > 97 and MD > 27 in this table the mortality index of those who developed NME during hospitalization (8.8%). Because of causes like pulmonary embolism which have short onset to death duration, patients developing these die before reaching civil hospital. Hence, they are not counted in the NME and thus reduce the mortality index of NME developing before hospitalization.
According to a study from kidney hospital, 8 incidence of pregnancy related ARF is 9% of 772 patients of renal failure in 2 years period. Thus, 15 patients of pregnancy related ARF are treated in 6 months similar to our study.
Maternal mortality according to the study at Institute of Kidney Diseases and Research Centre, Ahmedabad, was 18.6% as opposed to our study in which renal dysfunction carries a mortality of 46.6%. Majority of deaths with renal dysfunction have multiorgan failure so only renal dysfunction is not a root cause of death in these patients. So, mortality of 46.6% is not indicative of true mortality index of renal dysfunction.
Both hepatitis E and malaria are infectious diseases and largely preventable. Presence of epidemic of hepatitis E during study period resulted in 18.5% near miss cases. The fulminant course of viral hepatitis led to mortality index of 38%. Proper implementation of health programs and chloroquine prophylaxis can help prevent development of life-threatening complications.
Liver, vascular and renal dysfunction accounted for 30.9, 27.8 and 15.4% of organ dysfunctions. More funds diverted for management of these dysfunctions can help to reduce NM events. High mortality index was found in cerebral dysfunction, respiratory, cardiac dysfunction. Thus, patients suffering from these can be given priority for ICU admission. Prompt admission in ICU may prevent multiple organ failure responsible for high mortality.
Criteria for ICU admission should be expanded beyond those requiring ventilator supports. Since, a single ICU cannot accommodate critical patients from all disciplines, obstetric ICU should be established.
LIMITATIONS OF THE STUDY
As large numbers of patients develop multiple organ dysfunctions, the organ dysfunction which led to maternal death cannot be evaluated. Thus, mortality index specific to organ dysfunction will not give true estimate of quality of care.
CONCLUSION
In current study late referrals, illiteracy, poverty and rural residence may be predictors of NME. Hence, the Maternal near miss rate (MNMR) which this study describes (21.5/1,000 live births) is more than the range of ratios reported in studies from other developing countries which used organ dysfunction criteria for near miss definition (3.8-10.9 per 1,000 deliveries). The study also describes a high mortality index of 27.8% (1:2.5) which indicates that for every 2.5 women who survived lifethreatening complications, one maternal death was recorded. This ratio, which reflects overall standard of obstetric care, is very high compared to studies from other developing countries (1:28 in Bolivia, 1:62 in Brazil, 1:15 in Benin, 1:18 in Cote d'Ivoire and far from the 1:117 to 223 ratios reported from Western Europe.
